that there is very little practical research on how microcomputers might be used to assist in developing aesthetic perception and response to art or in teaching art concepts to students.
The specific problem of the study, then, was to investigate whether two different approaches to microcomputer graphics, LOGO turtle graphics programming and "Paint" graphics software, would have any effect on how students respond to and describe formal art concepts as found in works of art. Formal art concepts were defined as the art elements of Color, Line, and Shape and art principles, such as Variety, Balance, Rhythm and Proportion.
The two computer graphics approaches, LOGO turtle graphics programming and Paint graphics software, were chosen for their inherent and distinctive characteristics. For example, by programming with LOGO turtle graphics, students create and type into a computer a series of procedures that control an electronic cursor or "turtle".
By following these procedures or steps, the "turtle" electronically draws on the monitor screen. "Paint" graphics software, in contrast, provides students with ready-made design commands which they can use to draw images via an input device like a touch tablet. Unlike other art media, these two approaches to microcomputer graphics allow students to interact with the image in unique ways.
Both approaches to computer graphics, LOGO programming and "Paint" graphics, present to the student new ways of contemplating visual information through electronically created visual imagery. In looking at and describing works of art, we tend to identify and categorize this type of information as concepts such as line, shape, and color and to relate them to other organizing principles like balance and rhythm. By perceiving these visual concepts and relationships through the computer, students have to think about them in a different way. Rudolf Arnheim (1969) has long argued that our sensory perceptions are closely linked to how we think, and that there must be a balance between our intellect and intuition for any kind of Working Papers in Art Education 1987 productive thinking to occur.
LOCO turtle graphics and "Paint" graphics provide some possibility of achieving that intellectual and intuitive harmony.
LOGO can be described as a reflective or deliberate process of juxtaposing two symbol systems, spatial images and written commands, in a context requiring active translation from one system to another, (Dickson, 1985) . Student learners are, as a result, forced to deal with symbolic information within a context of creative problem-solving. Bork (1981) found that his college students seemed to develop more of their insight and intuition in solving design problems as a result of working in tandem with computer-generated alphanumeric and visual icons than through conventional methods.
Within this dual mode of conception, Seymour Paper (1980) claims LOGO creates a "Microworld" environment for the student to personally describe and discover for his or her self new conceptual For this study, an art curriculum was designed and developed to teach 6th grade students to respond to and describe formal art concepts, such as color, line, and shape, in relation to other design principles, such as variety, rhythm, balance, and proportion, as found in works of art. Students studied these art concepts and principles by (1) engaging in individual and group discussions about works of art, Marilyn Zurmuehlen Working Papers in Art Education, Vol. 6 [1987] , Art. 14 http://ir.uiowa.edu/mzwp/vol6/iss1/14 DOI: 10.17077/2326-7070.1154
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"Paint" graphics (Microillustrator software/Koala Touch Tablet) Fifty (50) middle school 6th graders were randomly assigned to 3 treatment groups: LOGO, PAINT, and TRADITIONAL ART, after controlling for sex and academic achievement. A control group was also selected, which had no art or computer experience. Forty-six (46) complete sets of scores for the pre-, post-, and post-post tests were obtained from the original group of 50 students. There were 10 subjects in the LOGO group, and 12 subjects in each of the treatment groups, PAl NT and TRADITIO NAL ART, and also the Control group.
Students in the 3 treatment groups, LOGO, PAI NT, and TRADITIONAL ART, were given 2 weeks of instruction in their assigned art medium or computer graphics approach, 6 weeks of daily curriculum instruction and activities, and then 1 week of follow-up activities. The same curriculum was given to these three groups. The only difference among the treatment groups was the art medium used in activites designed to reinforce the student learning of art. For example, the LOGO group worked exclusively with LOGO turtle graphics programming, the PA INT group worked only with "Paint" graphics software, and the TRADITIONAL ART students with art media, such as paints and brushes, in solving visual problems related to the art concept they had previously studied in a work of art. groups, LOGO and TRADIT IO NAL ART, were not significantly higher than the Control group.
These preliminary results suggest that the curriculum had the most effect on those students who used the "Paint" graphics approach in relation to the variables of Line and Shape. For the Color variable, the analysis did not exhibit any significant differences among groups. We could assume that this concept was already quite familiar to students; and therefore, the differences among groups for this variable from post-to post-post test would not indicate significant differences. In other words, these results indicate a "ceiling" effect might have occurred for the Color variable.
We might further speculate that the "Paint" graphics software allows students to better visuali ze art concepts, due to its ease of 
